Multiple preproenkephalin transcriptional start sites are induced by stress and cholinergic pathways.
A major control of gene expression occurs at the level of initiation of RNA transcription. In the nervous system this is reflected in part by 5' end RNA heterogeneity of neural transcripts. We now report the characterization of four preproenkephalin (ppEnk) RNA initiation sites in the rat brain striatum. In the adrenal medulla two ppEnk transcriptional start sites were detected. Moreover, cholinergic induction of ppEnk RNA initiation was observed in the adrenal medulla, but not in the striatum. The converse was true following handling stress. Our observations suggest that selective start site usage and stimulus evoked induction of specific RNA initiation is tissue-specific. We speculate that start site usage and induction may provide separate mechanisms through which neuronal gene expression is controlled in anatomically, as well as functionally distinct neurohumoral structures.